Vicinal hydroxylation of unsaturated fatty acids for structural characterization of intact neutral phospholipids by negative electrospray ionization tandem quadrupole mass spectrometry.
We report a novel method allowing the complete structural characterization of intact species of the phospholipid classes phosphatidylcholine and phosphatidylethanolamine by utilizing negative electrospray ionization quadrupole tandem mass spectrometry (MS/MS). Information on the molecular weight of the intact phospholipid species, the class to which it belongs, the molecular mass of the fatty acid substituents and their regioisomerism, is easily revealed by MS/MS. Throughout our investigations the R2COO- ions were more abundant than the R1COO- ions, and this observation is used for regioisomeric assignment of the two fatty acids. However, for phospholipid species containing an unsaturated fatty acid, information on the position of the double bond is not achieved in this way. By converting the olefinic sites to their 1,2-dihydroxylated derivatives, information on the position of the hydroxyl groups (and hence of the double bond) is obtained by performing a second MS/MS experiment. Thus, a complete structural characterization of intact phosphatidylcholine and phosphatidylethanolamine species is obtained by performing these two MS/MS experiments. In order to ensure structural distinction of isobaric species, a number of phosphatidylethanolamine and phosphatidylcholine species were synthesized from lyso-phosphatidylcholine and analyzed by the present method. The applicability of the method to real samples is also demonstrated by the complete structural elucidation of the two phosphatidylcholine species 16:0/18:1Delta9 and 16:0/18:1Delta11 from egg yolk.